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New advances In genetics are
becoming personal

Learning about our DNA can offer:

. Insights about our health, behavior, family history and other traits.
. Information with personal, social and familial impact.

. Improved health care.

. Complicated questions about how to use genetics personally and as
a society.

. Challenges about how to ensure fairness and equity in genetic
advances.




Technology out of the lab and into the world:
Rapid, portable DNA analysis is on the horizon
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How Is personal genetics affecting
real people?

Medicine &
Health

Ancestry &
ldentity

Soclety




Genetic testing:

Solving medical mysteries
& connecting families

2022 Update: there are now over 130

patients and the condition has a name 1
Hao-Fountain Syndrome.
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Personal choices based
on genetic Information

Actor Angelina Jolie reveals she chose to
undergo a double mastectomy.

Jolie had a genetic test and found she
carried a mutation in the BRCA1 gene.
Doctors estimated there was a very high
chance she would get breast cancer.

Image: Gage Skidmore, CC BY 2.0



Genetics can determine safety and
effectiveness of certain medications

CYP2D6 gene , Involved In converting codeine
to morphine - 100 known variants and counting!

Typical metabolizer
medication works as expected

Slow metabolizer - gets very
little effect from the medicine

* Rapid metabolizer - standard
dose of medication can be lethal

Adapted from http://www.ensrmedical.com/pharmacogenetics/




Genetic testing during pregnancy:
More Information and at an earlier date

Image: Personal Genetics Education Project (PatriciaHautea)

- Non -invasive prenatal testing (NIPT) Involves analyzing a blood
sample taken from a pregnant person to learn about traits of the fetus.

. This test looks at small pieces of DNA that circulate in the pregnant
personos bl oodstream.

. Some of these pieces of DNA come from cells of the placenta that broke
open and can reveal information about the developing fetus.




Reproductive technology opens the door to
analyze embryos for certain genetic traits

- Eggs, harvested from ovaries, can be
combined with sperm in a petri dish in a
process called invitro fertilization (IVF).

. After 3-5 days of development, one or more
cells can be removed from the embryo and
assessed for certain traits in a process called
pre-implantation genetic diagnosis (PGD).

Biazotti et al. (2015), CC BY 4.0
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arrested in April 2018

The search was aided by a DNA match from a
database created to find relatives for family
history/genealogy hobbyists.
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Photo via Sacramento county policy department




Forensic genetic genealogy
INn use In Maine

Maine man to stand trial for 1993 Alaska murder after

genetic genealogy tied him to crime scene DNA A key step Is comparing crime scene DNA

with DNA profiles accessible from two
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https://www.wmtw.com/article/ maine-man-to-stand-trial-for-1993-alaska-murder-after-genetic-genealogy-tied-him-to-crime-scene-dna/36292803



https://www.gedmatch.com/login1.php
https://go.skimresources.com/?id=109350X1567042&url=https%3A%2F%2Fwww.familytreedna.com%2F&sref=https%3A%2F%2Fwww.wmtw.com%2Farticle%2Fmaine-man-to-stand-trial-for-1993-alaska-murder-after-genetic-genealogy-tied-him-to-crime-scene-dna%2F36292803&xcust=undefined

Healthcare access Is key to personal
genetics being shared fairly

Percent of Non -elderly Adults in US who did not Recelve or
Delayed Care in past 12 months by Race/Ethnicity (2014)
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Dine (Navajo Nation) setting their own terms:
Making decisions regarding their participation
IN genetic research

Navajo Nation reconsiders ban on genetic research

Tribal leaders are developing a policy for genetic research and data sharing,
potentially ending a Xyear moratorium

Sara ReardoriNlature(Oct 6th, 2017)

Proposed policy included power for Nation to:

dbking, CGBY 2.0 - Approve or reject research proposals

: _ . Maintain control overthe samples
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Erin Blakemore, History (Nov 3, 2017)




Where does CRISPR fit In to this
conversation?



What Is CRISPR?

(Clustered reqgularly interspaced short palindromic repeats)

A genome editing technigue that:

A Targets a specific section of DNA
A Makes a precision cut/break at the target site

A Can do one of two things:
- Makes a gene nonfunctional

- Replace one version of a gene with another

What are the potential applications of CRISPR
to human health?



What Is genome editing?

IS making a
change to an ordg
at a specific site.

IS a genome editing
tool that can be used to make
these specific DNA changes.

Ernesto del Aguila Il




